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In  1940  Stitt  (2)  reported  that,  in  an  area  of  heavy  seed  production  in 
southern  Arizona,  yields  were  as  much  as  200  to  300  pounds  per  acre 
higher  in  fields  that  were  lightly  infested  and  showed  no  noticeable  damage 
by  Lygus  spp.  zl  than  in  fields  that  were  heavily  infested  and  showed  seri- 
ous damage.    Certain  cultural  practices  reduce  Lygus  infestation  and 
damage,  as  reported  by  Stitt  in  1941  (3),  but  they  do  not  give  satisfactory 
economic  control  under  all  conditions.    In  1944  Lieberman  (1)  tested  DDT, 
sabadilla,  and  pyrethrum  dusts  for  control  of  Lygus  spp.  on  seed  alfalfa 
at  Gandy,  Utah,  and  found  that  only  DDT  showed  definite  promise.     Tests 
in  southern  Arizona  with  DDT  and  other  organic  insecticides  for  control 
of  Lygus  spp.  on  seed  alfalfa  were  started  in  1945.     The  tests  made  in 
1945  and  1946  are  described  briefly,  but  the  primary  purpose  of  this 
paper  is  to  summarize  and  discuss  the  results  of  tests  conducted  in  1947 
and  1948. 

PRELIMINARY  TESTS 

In  1945  and  1946  preliminary  tests  were  conducted  (1)  to  determine 
the  minimum  dosage  of  DDT  required  to  give  economic  control  of  Lygus 
spp.  and  (2)  to  compare  the  effectiveness  of  DDT  with  that  of  other  in- 
secticides.   The  dosages  and  the  average  control  of  Lygus  are  indicated 
in  the  following  tabulation.    Half  the  sabadilla  dosage  and  full  dosages 
of  the  other  treatments  were  applied  on  seed  alfalfa  just  before  the 
blossoms  began  to  open.    The  remaining  half  of  the  sabadilla  was  applied 
12  days  later.    Except  for  the  1 -pound  dosage  of  DDT,  all  treatments 
were  applied  in  dust  form  on  at  least  four  replications  of  1-  to  2.5-acre 
plots.    The  1 -pound  DDT  treatment  was  an  emulsion  spray  on  three 
replications  of  0.5-acre  plots. 


1/  Lygus  hesperus  Knight,  L.  elisus  Van  Duzee,  and  L.  pratensis 
oblineatus  (Say). 


and  dosage 

Percent 

Lygus 

control 

(pounc 

DDT 

0.75 

80 

1 

78 

1.25 

81 

2.5 

84 

Benzene  hexachloride 

(gamma  isomer 

10  percent)    2.5 

74 

nd  dosage 
(pounds  per  ac 

Gr  la 

(sabadilla  alkaloids 
2  percent)      1C 

Methoxychior    2.5 


Percent 

„us 
control 


53 
24 


Piperonyl  cyclonene  t 

plus  pyrethrins  0.025  60 


All  the  DDT  treatments  gave  economic  control  of  Lygus  spp.,  but  the 
percentage  of  control  declined  slightly  as  the  acre-dosage  was  decreased 
from  2.5  pounds  to  0.75  pound.    Results  with  benzene  hexachloride  were 
also  promising.    The  other  insecticides  were  inferior  to  DDT,  and  were 
not  used  in  later  experiments. 

DDT  residues,  determined  by  the  Division  of  Insecticide  Investigations 
on  samples  of  air-day  alfalfa  threshings  taken  from  plots  trea  th 

0.75  to  2.5  pounds  of  DDT  per  acre,  ranged  from  0  to  30  parts  per  million 
Approximately  0.3  inch  of  rain  fell  between  the  date  of  application  and 
harvest,  a  period  of  49  days.    No  threshing  samples  were  collected  from 
plots  treated  with  the  other  insecticides. 

Dosages  of  1.25  and  2.5  pounds  of  DDT  were  applied  as  dilute  du~ 
by  airplane  in  two  tests  on  10-  to  13-acre  plots  of  prebloom  alfalfa  during 
May  and  June  1946.    Average  Lygus  control  with  the   1   25-pound  dosage 
was  84  percent  and  with  the  2.5-pound  dosage  80  percent.    On  both  t: 

•ge  and  the  small  plots  a  1.25-pound  dosage  of  DDT  was  practically  as 
effective  for  Lygus  control  as  was  2.5  pounds  per  acre. 

LATER  TESTS 

In  1947  and  1948  tests   .  vhlorci  phene. 

and  xachloride  with  DDT  for  control  of  Lygus  spp.,  (2)  to  test 

f  COmbim  DDT  with  each 

(3)  to  find  ;m  .  lid  control  both 

Lygus  ip]  i  grasshoppers  with  <  i  (4)  to  compare  the 

effect;  id  sprays  appli.  b  ground  equipment  and 

airplane 


Materials  and  Methods 

The  insecticides  were  applied  as  dusts  or  as  emulsion  or  suspension 
sprays.    The  dusts  were  factory-mixed  and  had  been  prepared  by  diluting 
highly  concentrated  wettable  powders  or  dust  bases  with  inert  materials, 
principally  pyrophyllite .    Emulsions  or  suspensions  were  prepared  by 
adding  water  to  factory-  or  laboratory-prepared  concentrates. 

Applications  were  made  both  from  the  ground  and  by  airplane.    Power 
blowers  were  usedfor  ground  applications  of  both  dusts  and  sprays,  and 
some  sprays  were  applied  with  a  low-pressure  boom-type  sprayer. 
Applications  from  the  air  were  made  with  commercially  operated  planes 
equipped  for  dusting  or  spraying. 

The  dusts  were  applied  at  the  rate  of  25  pounds  per  acre  and  the  sprays 
at  5  to  7  gallons  per  acre.    All  treatments  were  made  late  in  May  or  during 
June  on  the  first  alfalfa  seed  crop  while  it  was  in  the  late-bud  to  very 
early  bloom  stage  of  development.    Plots  of  0.4  to  2  acres  were  used  for 
ground  applications  and  of  10  acres  for  airplane  applications. 

Lygus  counts  were  made  by  the  sweep-net  method.    Sweepings  were 
made  before  treatment,  on  the  third  day  after  treatment,  and  at  approxi- 
mately weekly  intervals  thereafter  until  the  seed  crop  was  mature, 
usually  5  to  7  weeks  after  treatment.    Counts  were  based  on  the  number 
of  Lygus  bugs  taken  per  100  strokes  with  a  15-inch  net.    Control  estimates 
were  based  on  the  average  number  of  Lygus  bugs  in  those  sweepings  made 
in  each  treated  plot  during  the  period  following  treatment  as  compared 
with  the  average  number  in  sweepings  made  during  the  same  period  in 
the  untreated  plots. 

The  Lygus  injury  was  determined  by  microscopic  examination  of 
approximately  500  hand- shelled  alfalfa  seeds  from  pods  randomly 
selected  from  a  6-ounce  field  sample.    This  sample  was  collected 
immediately  before  harvest  by  stripping  all  pods  from  individual  stems 
while  walking  diagonally  across  the  plot. 

Combine  harvesters  equipped  with  cleaning  attachments  were  used  to 
harvest  the  seed  from  all  experimental  plots.    Yields  are  given  on  the 
basis  of  seed  as  it  came  from  the  combine. 

As  in  the  earlier  tests,  the  residues  on  samples  of  air- dry  alfalfa 
threshings  were  determined  by  the  Division  of  Insecticide  Investigations. 


-  4 

Tests  in  1947 

Application  with  ground  equipment. --To  determine  U  - 

tiveness  of  DDT,  chlordane,  and  toxaphene  applied  orms. 

dusts  and  suspension  sprays  of  these  insecticid*  e  compared  on 

triplicated  2-acre  plots  of  alfalfa.    A  turbine  blower  duster-sprayer  was 
used  to  make  the  applications.     This  machine  was  adjusted  to  deliver  25 
pounds  of  dust  or  5  gallons  of  spray  per  acre  in  approximately  2-rod 
strips  at  a  ground  speed  of  3  miles  per  hour.    Other  information  rel 
to  this  experiment  is  shown  in  table  1. 

Acre-dosages  of  1.25  pounds  of  DDT,   1  pound  of  toxaphene.  and  1 
pound  of  chlordane  were  about  equally  effective  in  reducing  Lygus  pop- 
ulations and  increasing  seed  yields.    There  wa  difference  in 
effectiveness  between  dusts  and  sprays.    All  the  treatments  gave  satis- 
factory Lygus  control,  the  reductions  ranging  from  82  to  94  pe 
The  toxaphene  dust  appeared  to  be  slightly  less  effective  than  the  other 
treatments. 

ADDlioaKQri  bv-airplajna. --Seven  dust, or  spra\  for  mutations  containing 

DDT^^igitizeajfoyrtneJntejrnet  Archive 

applied  in  two  tests  of  single  applications  on  late-bud  to  early  bloom 
alfalfa  I  PI   2013 

Table  2  shows  that  favorable  Lygus  reductions  were  se  th  all 

the  treatments  except  the  0.75-pound  dosage  of  DDT  applied  as  a  suspe 
sion  spray.    Control  with  this  treatment,  however,  was  not  so  poor  as  the 
data  indicate,  as  a  comparatively  high  Lygus  population  I  UC- 

culent  alfalfa  regrowth  on  one  of  the  plots  receiving  this 

r,  the  Lygus  increase  in  this  plot  did  not  cause  a  material  r  -on 

in  seed  yield  because  most  of  the  pods  were  ne 
up  occurred.     Seed  yields  were  higher  in  the  sprayed  plots  th. 
dusted  pl<  is  is  believed  to 

!  moisture  conditions  in  the  sprayed  plots  rather  than  to  any  g: 
the  spray  is  control      The  gi 

duction,  98  |  U,  was  obta  Mth  1.25  pounds  of  DDT  : 

nsiderir.. 
dos  '.rial  was  th.  .  dusts  and  sus; 

days  after  tn 

l .  >n. 

http://archive.org/details/testchloOOunit 
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Tests  in  1948 

Application  with  ground  equipment. --Seven  emulsion  sprays  containing 
DDT,  chlordane,  toxaphene,  and  combinations  of  these  materials  were 
applied  in  three  replications  on  0.4- acre  plots  of  moderately  thin  alfalfa 
in  the  late-bud  stage.    The  main  objective  was  to  see  whether  combina- 
tions were  more  effective  against  Lygus  spp.  than  the  insecticides  applied 
separately.    The  emulsions  were  applied  at  a  pressure  of  approximately 
35  pounds  per  square  inch  with  a  boom-type  power  sprayer. 

Table  3  shows  that  DDT  or  toxaphene  alone  was  as  effective  against 
Lygus  spp.  as  were  combinations  of  these  insecticides.    Combinations  of 
DDT  and  chlordane  were  more  effective  than  chlordane  alone.    Except 
for  chlordane  used  alone,  all  the  treatments  gave  good  Lygus  reductions. 
Combinations  of  DDT  and  toxaphene  and  of  DDT  and  chlordane  were  as 
effective  at  the  low  dosages  as  at  the  high  dosages.    In  some  instances 
seed  yields  were  affected  more  by  differences  in  soil  fertility  and  alfalfa 
stand  than  by  insecticidal  treatment.    These  effects  would  no  doubt  have 
been  less  marked  if  the  Lygus  population  and  seed  damage  had  been 
higher. 

Application  by  airplane. --Seven  insecticide  treatments  were  tested 
on  10- acre  plots  of  late-bud  alfalfa  in  each  of  three  localities.    Objectives 
were  (1)  to  compare  further  acre-dosages  of  DDT  1.25  pounds,  chlordane 
1  pound,  and  toxaphene  1.5  pounds;  (2)  to  compare  1.25  pounds  of  DDT  per 
acre  applied  as  a  dust,  an  emulsion,  and  a  suspension;  and  (3)  to  compare 
chlordane  at  1  pound  per  acre  and  toxaphene  at  1.5  pounds  per  acre  applied 
as  a  dust  and  as  an  emulsion. 

Table  4  shows  that  Lygus  control  was  very  good  with  all  the  treatments. 
The  average  population  reduction  with  DDT  at  1.25  pound  per  acre  was 
93.3  percent  as  compared  with  87.5  percent  for  chlordane  at  1  pound  and 
88.5  percent  for  toxaphene  at  1.5  pounds.    There  was  little  difference  in 
the  effectiveness  of  DDT  applied  as  a  dust,  an  emulsion,  or  a  suspension. 
Chlordane  dust  and  emulsion  spray  were  equally  effective.    Toxaphene 
gave  a  slightly  greater  Lygus  reduction  when  applied  as  an  emulsion 
spray  than  when  applied  as  a  dust.    Factors  other  than  Lygus  control  were 
largely  responsible  for  the  variation  in  seed-yield  increases  among  treat- 
ments.   Predominant  among  these  factors  were  differences  in  soil  struc- 
ture and  moisture  content. 

Insecticide  residues  on  samples  of  air- dry  alfalfa  threshings  taken 
from  treated  plots  52  and  74  days  after  treatment  ranged  from  zero  to 
8.2  parts  per  million. 
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DISCUSSION 

In  18  field  tests  on  1-  to  13-acre  plots,  conducted  during  a  4-year 
period,  DDT  at  the  rate  of  1.25  pounds  per  acre  (25  pounds  of  a  5-percent 
dust)  gave  an  average  Lygus  reduction  of  88  percen:      Ir.  10  tests  on  1- 
to  2.5-acre  plots  treated  with  ground  dusters  the  average  reduction  was 
85  percent      The  average  reduction  on  eight  10-  to  13-acre  plots  treated 
by  airplane  was  91  percent. 

In  nine  comparable  tests  dosages  of  1.25  and  2.5  pounds  of  DDT  per 
'•  gave  practically  equal  Lygus  population  reductions,  82  and  83  per- 
cent, respectively.     Dosages  of  0.75  and  1  pound  per  acre  were  slightly 
to  very  substantially  less  effective  than  the  1.25-pound  dosage.     The 

5-pound  dosage  was  selected  for  the  later  experiments  becaus  tS 

cheaper  than  the  2.5-pound  dosage  and  also  Left        ^s  residue  on  the 
If  a. 

DDT  was  about  equally  effective  when  applied  as  a  dust,  suspension, 
and  an  emulsion.     The  three  types  of  applicatio:  directly  compared 

in  three  tests  on  10-acre  plots,  at  a  dosage  of  1.25  pounds  of  DDT  p< 
acre.    Average  Lygus  reductions  were  92  percent  with  dusts,  90  percent 
with  suspensions,  and  95  per<  ulsions.     Dusts  and  suspensions 

compared  directly  in  eight  tests  in  which  the  DDT  dosap  1.25 

pounds  per  .  ige  Lygus  reduction  was  94  percent  with  the 

dusts  and  90  percent  with  the  suspensions. 

Chlordane  at  the  rate  of  1  pound  per  acre  was  approximately  as 
t  f!  as  DDT  at  1.25  pounds  per  acre  for  control  of  Lygus  spp.     In 

six  comparable  tests  chloi  i  in  ^5  pounds  <>nt  dust 

and  DDT  in  25  pounds  of  5-percent  dust,  t]  rage  Lygus  reductions 

}]  percent  with  chlordai  tfa  DDT     Appar> 

1  poun  a 

dust  mulsion,  ^ion.     In  three  comparable 

ge  Lygus  reduction  u  it  with  dust  and  93  p.  th 

on  spray,   and  in  another  series  of  tv 
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applications.    In  three  other  tests  with  toxaphene  at  1.5  pounds  per  acre, 
the  average  Lygus  reduction  was  85  percent  from  dust  applications  and 
92  percent  from  emulsion  spray  applications.    In  sprays,  toxaphene  at 
1.5  pounds  per  acre  was  approximately  as  effective  as  DDT  at  1.25 
pounds  or  chlordane  at  1  pound. 

Benzene  hexachloride  applied  at  a  rate  to  supply  0.25  pound  of  the 
gamma  isomer  per  acre  reduced  Lygus  populations  almost  as  much  as 
did  DDT  at  the  rate  of  1.25  pounds  per  acre.    In  six  comparable  tests, 
in  which  the  insecticides  were  applied  in  dust  form,  Lygus  reductions 
averaged  79  percent  for  the  benzene  hexachloride  treatment  and  83 
percent  for  the  DDT  treatment.    In  two  tests  on  10-acre  plots  the  benzene 
hexachloride  applied  as  a  water- suspension  spray  gave  an  average  Lygus 
reduction  of  91  percent  as  compared  with  88  percent  from  the  same 
gamma-isomer  dosage  applied  as  dust.    In  two  tests  on  10-acre  plots 
benzene  hexachloride  (0.15  pound  of  the  gamma  isomer  per  acre)  applied 
as  a  water  suspension  spray  by  plane  gave  an  average  Lygus  reduction 
of  87  percent,  which  was  almost  as  good  as  the  91  percent  reduction 
obtained  with  the  0.25-pound  dosage. 

For  Lygus  control  combinations  of  DDT  with  toxaphene  or  benzene 
hexachloride  in  most  cases  gave  no  better  results  than  did  any  of  the 
three  insecticides  applied  separately.    Combinations  of  DDT  and 
chlordane  were  apparently  superior  to  chlordane  alone  but  no  better 
than  DDT  alone. 

Seed  damage  was  appreciably  decreased  and  yields  substantially 
increased  by  insecticidal  treatment  in  experiments  on  plots  having  high 
Lygus  populations.    Increases  in  seed  yields  ranged  from  122  to  225 
pounds  per  acre  on  treated  plots  when  Lygus  control  averaged  85  per- 
cent or  above,  and  the  average  Lygus  population  on  a  comparable  un- 
treated check  plot  was  five  or  more  bugs  per  net  stroke.    With  alfalfa 
seed  selling  at  25  cents  per  pound,  the  average  price  for  the  10 -year 
period  from  1939  to  1948,  these  increases  represent  a  money  value  of 
from  $30.50  to  $56.25  per  acre,  at  a  cost,  depending  on  the  insecticide 
and  method  of  application  used,  from  $2.50  to  $3.75  per  acre.    Where 
there  were  less  than  four  Lygus  bugs  per  net  stroke,  population  re- 
ductions due  to  treatment  were  not  always  reflected  in  lower  seed 
injury  and  higher  yields. 

In  these  experiments  only  one  insecticidal  application  was  made 
on  each  plot.    Except  under  conditions  where  seed  alfalfa  requires 
more  than  3  or  4  weeks  to  complete  blooming  and  podding,  it  is  con- 
sidered unnecessary,  and  probably  undesirable  from  the  standpoint  of 
injury  to  beneficial  insects,  to  make  more  than  one  application  of  an 


-   !. 

ins«  or  Lygus  control  on  seed  alfa.  of 

sou  rjlooming  and  podding  are  usually  :.leted  within 

3  or  4  weeks. 

In  field  experiments  conducted  during  1947  and  1948  economic  control 
of  Lygus  spp.  was  obtained  with  one  application  of  DDT  or  other  chic. 
nated  hydrocarbons  applied  as  dusts  or  sprays  by  ground  equipment  or 
airplane  at  the  following  acre-dosages:     DDT,   1.25  pounds,  chlordane. 
1  pound;  toxaphene,   1.5  pounds;  and  benzene  hexachloride,  0.25  pound 
of  gamma  isomer.    Although  DDT  or  benzene  hexachloride  at  the 
dosages  mentioned  have  given  satisfactory  control  of  Lygus  spp  ,  th- 
have  not  given  economic  control  of  grasshoppers.     Mixed  infestations 
of  LygUs  spp.  and  grasshoppers  are  frequently  found  in  the  main  a 
seed  crop  grown  during  the  spring  and  early  summer.    An  application  of 
1  pound  of  chlordane  or  1.5  pounds  of  toxaphene  per  acre  has  given  good 
control  of  both  grasshoppers  and  Lygus  spp. 

DDT,  chlordane,  toxaphene,  and  benzene  hexachloride  are  commer- 
cially available  as  dusts,  wettable  powders,  and  emulsifiable  concen- 
trates.   Regardless  of  the  form  in  which  they  may  be  applied,  the  ma 
requirement  is  to  see  that  the  proper  amount  of  the  active  ingredient 
is  applied  per  acre.     The  percentage  of  active  ingredient  ght  in 

dusts  and  wettable  powders  is  usually  stated  on  the  package      The  amount 
of  active  ingredient  in  emulsifiable  concentrates  is  stated  c  \er 

and  is  usually  given  in  percentage  by  weight  or  in  pounds  per  gallon. 

table  powders  and  emulsifiable  concentrates  may  be  dil  th 

various  quantities  of  water  to  suit  available  spraying  equipment. 

This  paper  is  a  report  of  experimental  tests  and  does  not  constitute 
(■commendation  of  any  of  the  insecticides  tested.     Forage  that  has  been 
treated  with  any  of  them  should  not  be  fed  to  dairy  animals  or  to  meat 
animals  being  finished  for  slaughter      Their  applic 
bloom  should  also  be  avoided.    If  control  during  the  blooming  period 
essential,  the  applications  should  be  made  in  the  early  morning  or  late 
moon  while  bees  are  inact. 

SUMMARY 

-ts  conducted  01  fa  plots  I  locations  in  sou*  :al 
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for  control  of  mixed  populations  of  Lygus  bugs  and  grasshoppers.    DDT 
applied  at  the  rate  of  1.25  pounds  per  acre  gave  slightly  better  control 
of  Lygus  bugs  than  did  any  of  the  other  treatments  tested.    One  pound  of 
chlordane,  1.5  pounds  of  toxaphene,  or  0.25  pound  of  the  gamma  isomer 
of  benzene  hexachloride  were  almost  as  effective  as  1.25  pounds  of  DDT. 
The  chlordane  and  toxaphene  treatments  controlled  grasshoppers  as  well 
as  Lygus  bugs.    Lygus  population  reductions  with  each  of  the  four  insecti- 
cides mentioned  averaged  above  86  percent.    Where  Lygus  infestations  were 
heavy  the  results  of  insecticidal  treatments  were  reflected  in  less  seed 
injury  and  higher  yields  on  treated  plots  than  on  comparable  untreated 
check  plots.    On  the  average,  sprays  and  dusts  were  equally  effective 
whether  applied  with  ground  equipment  or  by  airplane.    Insecticide 
residues  on  air- dry  alfalfa  threshings  varied  from  0  to  8.2  parts  per 
million  when  as  many  as  52  to  74  days  had  elapsed  between  treatment 
and  harvest.    Where  Lygus  infestations  averaged  5  or  more  bugs  per  net 
stroke  and  treatments  resulted  in  a  reduction  of  85  percent  or  more,  the 
increases  in  yield  ranged  from  122  to  225  pounds  per  acre  and  from 
$30.50  to  $56.25  per  acre  in  value  with  alfalfa  seed  at  25  cents  per  pound. 
The  total  cost  of  treatment  ranged  from  $2.50  to  $3.75  per  acre,  depending 
on  the  insecticide  and  the  method  of  application  used. 

Alfalfa  threshings  or  forage,  either  as  hay  or  as  pasture,  from  crops 
treated  with  DDT,  chlordane,  toxaphene,  or  benzene  hexachloride  should 
not  be  fed  to  dairy  animals  or  to  meat  animals  being  finished  for 
slaughter. 
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